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Request For a RCRA Class 2 Permit Modification
in Accordance with 20.4.1.900 NMAC (incorporating 40 CFR Part 270)

Drum Age Criteria

Consistent with requirements of 20.4.1.900 New Mexico Administrative Code (NMAC)
(hereafter referred to as Part 270 or Section 270.XX) the U.S. Department of Energy (DOE),
Carlsbad Field Office (CBFO) is submitting to the New Mexico Environment Department
(NMED) a request for a Class 2 modification to the Hazardous Waste Facility Permit (HWFP or
Permit) (NM4890139088-TSDF) for the Waste Isolation Pilot Plant (WIPP).  Specifically, this
information is provided to comply with the requirements of Section 270.42(b).

The requested modification is listed in Table 1.  Listed information includes a reference to the
applicable section of the permit, a brief description of the item, and the class of the item, as
identified in Appendix I to Section 270.42.  The relevant permit modification category, as
identified in Appendix I, is provided as well.  A more complete description of the Class 2
modification is provided in Attachment A. 



Table 1. Class 2 Hazardous Waste Facility Permit Modification

No. Affected Permit Section Item Category Attachment
1 Page #

1 a.  Attachment B
     Attachment B, Table B-8
b.  Attachment B1

Attachment B1-1a
Attachment B1-1a(1)
Attachment B1-1a(2)
Attachment B1-1a(3)
Attachment B1-1a(3)(i)
Attachment B1-1a(3)(ii)
Attachment B1-1a(3)(iii)
Attachment B1-1c(5)
Attachment B1-6
Attachment B1, Table B1-5
Attachment B1, Table B1-6
Attachment B1, Table B1-7
Attachment B1, Table B1-8
Attachment B1, Table B1-9
Attachment B1, Table B1-10

c.   Attachment B3
Attachment B3-11a
Attachment B3, Table B3-12

d.   Attachment B6

Modification to
allow
generator/storage
sites to establish
a packaging
specific drum age
criteria (DAC)

20.4.900 NMAC
(40 CFR 270.42
Appendix I)

Class B.1.d

A-1



Attachment A

Descriptions of the Class 2 Hazardous Waste Facility Permit Modification
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Item 1

Description:

A request for a permit modification to establish a revised methodology for determining a
drum age criteria (DAC) based on packaging configuration groups.

Basis:

This permit modification provides generator/storage sites characterizing the headspace
gas of TRU mixed waste a revised methodology for determining the drum age criteria
based on specific packaging configurations. The results are applied simply through the
addition of look-up tables to the Permit.

In responses to comments on both the draft Permit and the revised draft Permit, the
NMED established three points regarding the DAC values:

1. Drum age must assure headspace gas has reached 90% of steady-state to
preclude the necessity to collect samples from innermost layers of confinement.

2. Additional studies and experimental studies are required to justify alternative
values.

3. Standardized values retain simplicity within the Permit.

Section B1-1a of the Permit establishes that a DAC must be met “to ensure that the
drum contents have reached 90 percent of steady-state concentration within each layer
of confinement.” The section also establishes a DAC for S5000 (Debris) waste as a
minimum of 142 days after packaging and a DAC for S3000 (Homogeneous solids) and
S4000 (Soil/gravel) waste as a minimum of 225 days after packaging. These DAC only
considered the time necessary to meet the 90 percent of steady-state concentration
criterion for the following packaging configurations, which were considered to be
bounding at the time the permit was written: 

• Containers are 55-gallon drums

• Containers are filtered at the time of packaging

• Containers of S5000 (debris) waste contain a maximum of 5 layers of
confinement

• Containers of S3000 (Homogeneous solids) and S4000 (Soils/gravels) waste
contain a maximum two layers of confinement

• Toluene is the constituent of interest (due to its prevalence in TRU mixed waste
and its slow diffusion time)

This permit modification request establishes additional drum age criteria in the form of
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packaging configuration specific DAC that ensure that the 90 percent of steady-state
criterion is met for all currently identified packaging configurations. The packaging
configuration DAC proposed in this modification were developed using the same model
and calculation methodology as was used in developing the DAC in the permit. The
packaging configuration assigned to each container is based on the number of layers of
confinement used in packaging the waste. The layers of confinement are known based
on the information currently collected.  The identification of layers of confinement and
number of rigid liners is required by the TRUPACT II Authorized Methods for Payload
Control (TRAMPAC) for every shipment of TRU waste in TRUPACT II.  The permit
modification proposes to incorporate language from the TRAMPAC regarding the
identification and verification of packaging information.

In addition, this modification proposes to provide clarification within the permit when
using the term “unvented rigid container greater than 4 liters.” The way this term is used
implies that the drum liner is considered an unvented container greater than 4 liters,
which is inconsistent with Lockheed (1995) (entitled “Position for Determining Gas
Phase Volatile Organic Compound Concentrations in Transuranic Waste Containers”,
INEL-95/0109, August, 1995, Lockheed Idaho Technologies Company) which is
referenced in the permit as the source of the DAC. To address this inconsistency, the
Class 2 modification establishes three different sampling scenarios for containers
subject to headspace gas sampling.

The Permit also contains language in Section B1-1a that states that a representative
sample cannot be collected until the rigid poly liner has been vented to the drum. This is
only applicable to samples that are taken between the drum lid and the unvented poly
liner. Samples that are taken from within the rigid drum liner or through the pipe
component vent hole are representative if the appropriate DAC has been met.
Therefore, the language in this section has been modified to clarify this point and to
ensure such sampling obtains a representative sample.

Discussion:

Section B1-1a of the Permit establishes that the DAC must be met “to ensure that the
drum contents have reached 90 percent of steady-state concentration within each layer
of confinement.” The section also establishes the DACs for S5000 (Debris) waste as a
minimum of 142 days after packaging and for S3000 (Homogeneous solids) and S4000
(Soil/gravel) waste as a minimum of 225 days after packaging. These values are based
on the results of the Lockheed (1995) report. This report describes the model and
methodology used to establish the 142 and 225 day DAC. This document based the
final DAC on the following packaging configurations, which were considered to be
bounding at the time the permit was written:

• Containers are 55-gallon drums

• Containers are filtered at the time of packaging

• Containers of S5000 (debris) waste include 5 layers of confinement

• Containers of S3000 (Homogeneous solids) and S4000 (Soils/gravels) waste
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include two layers of confinement

• Toluene is the constituent of interest (due to its prevalence in TRU mixed waste
and its slow diffusion time)

The DAC is a unique value for each packaging configuration. The computer program
that implements a VOC transport model is used to calculate the transient VOC
gas-phase concentrations throughout a waste container. The VOC transport model
consists of a series of material balance equations describing the transient VOC
transport across layers of confinement in a container. The primary mechanisms for gas
transport across a confinement layer are permeation across a polymeric layer, diffusion
through air across an opening between layers, and diffusion through a filter vent in the
case of a drum filter or filtered bag. One or all of these mechanisms of transport may be
operating depending on the characteristics of the confinement layer. The governing
equations for the model are presented in Lockheed (1995) and referenced in BWXT
(2000) (entitled “Determination of Drum Age Criteria and Prediction Factors Based on
Packaging Configurations”, INEEL/EXT-2000-01207, Bechtel BWXT Idaho, October,
2000). A sensitivity analysis was conducted to evaluate the parameters that have the
most impact on the calculated DAC value. This sensitivity analysis was conducted as
part of the Liekhus et al. (1999) report that is referenced in the BWXT (2000) report.

Two types of testing were used in the development of the model used to calculate the
DAC (Lockheed 1995). Some tests were conducted to establish the transport
characteristics associated with the polymer bags. The polymer bags used in the in the
testing were polyethylene bags because of their low permeability and use as the primary
packaging material for TRU mixed waste. The specific parameters used in the modeling
include VOC solubility in a polymer bag, VOC solubility in the rigid liner, VOC
permeability through a polymer bag, and transfer coefficients. This testing was done
using scaled-down 55-gallon drums.

Other tests were used to validate the final transport characteristics and models used by
matching the results of the modeling to actual waste containers (Lockheed 1995). This
testing was a validation that the diffusion model effectively simulated the physical
process of VOC migration through an actual  waste container in addition to the smaller
simulated containers used in the initial testing. Additional testing is not necessary
because the actual waste drum testing demonstrated that the parameters effectively
describe the interactions of the VOC gas with the polyethylene used in the packaging
and can be scaled to the size of the polyethylene bags and rigid liners used in actual
system being modeled using the thickness and surface area.

The original Lockheed (1995) report only considered a single packaging configuration
for the S5000 and S3000/S4000 waste forms and the equations used in the modeling
reflect this by using a single value to account for the VOC transport. The BWXT (2000)
considers multiple packaging configurations for the waste forms and although the
equations used for the modeling are the same as those from the Lockheed (1995)
report, the equations account for the number of layers of confinement rather than the
single value used in the Lockheed (1995) report.

The BWXT (2000) report contains additional information and equations in Sections 5
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and 6 that were used in calculating prediction factors and concentration multipliers.
These same equations are also provided in the INEEL (1999) report that is referenced in
the BWXT (2000) report and included as a reference attached to this permit
modification. This permit modification does not request the addition of the prediction
factor/concentration multiplier methodology to the permit; therefore, the equations that
are provided in these sections do not impact the lookup tables in this modification and
are not authorized for use during permit compliance under this modification.

Section 3 of the BWXT (2000) report specifically references a revision of the original
Lockheed (1995) report (i.e., Connolly et al., 1998) for the model assumptions and other
model input parameters that are used in calculating the DAC. This reference also
applies to the equations used for the DAC calculation because the original model was
used for the packaging configuration specific DACs with a minor change in approach to
accommodate various packaging configurations. The revisions that were made to the
original model were to include inputs for the number of layers of confinement (as
opposed to the fixed number of 5 layers for S5000 waste and 2 layers for S3000 and
S4000 waste), the size of the hole in the rigid liner (as opposed to the constant size of
0.375 in.), and the filter diffusivity (as opposed to the constant diffusivity of 3.7 x 10-6

mol/s/mol fraction). All of these changes are necessary to evaluate the various
packaging configurations and do not change the actual equations that are used in the
simulation (i.e., parameters that were treated as constants for the bounding case in the
Lockheed [1995] report are variables in the BWXT [2000] report). At the same time, the
model was also modified to remove some of the capabilities that cause increased run
time, but were not used in calculating either the original DACs or the packaging specific
DACs. The changes that fall into this category include eliminating gas generation and
eliminating the newly packaged container with an unvented drum liner. Software
verification and validation was conducted to ensure that these changes were correctly
implemented and did not affect the final calculated results. The software verification and
validation report is attached to this permit modification.

In order to provide a basis for generator/storage sites to select the appropriate DAC for
their waste, three different sampling scenarios are identified in BWXT (2000). These
scenarios are:

1. Unvented drums that have been packaged for a specified period of time
sufficient to achieve equilibrium conditions (i.e, met the DAC for Scenario 1
drums in         Table 2) shall be sampled as follows:

A.  Unvented drums without rigid poly liners are sampled at the time of
venting through the drum lid.

 B1. Unvented drums with unvented rigid poly liners are sampled through the
rigid liner

B2. Vented drums with unvented rigid poly liners are sampled through the
rigid liner

C. Unvented drums with vented rigid poly liners are sampled through the
drum lid
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2. Drums that have been packaged for a specified period of time sufficient to
achieve equilibrium conditions (i.e., met the DAC for Scenario 1 drums in Table
2) and then are vented, but not sampled at the time of venting.

3. Containers (i.e., drums, SWBs, and pipe components) that are initially packaged
in a vented condition and sampled in the container headspace after a specified
period of time sufficient to achieve equilibrium conditions.

Only unvented drums fall under Scenario 1.  For these drums, the DAC was calculated
based on 6 layers of confinement for S5000 waste and 2 layers of confinement for
S3000/S4000 waste. Table 2 contains the matrix of DAC values that are applicable to
drums that are covered under Scenario 1. Meeting the Scenario 1 DAC ensures that a
representative sample may be collected under the drum lid (unlined drums or unvented
drums with vented rigid poly liners) or collected through the rigid poly liner (unvented or
vented drums with unvented rigid poly liners).

Scenario 2 is also for drums. In this Scenario, the drums are those that already meet the
Scenario 1 DAC, but are not sampled at the time of venting. Because a Scenario 2 drum
has already reached equilibrium conditions prior to venting, the initial condition used to
determine the DAC applicable after venting is based on equilibrium conditions in the
drum rather than the zero concentration conditions in a drum that is filtered at the time
of packaging (see Scenario 3 discussion). However, if an unvented drum has not
reached equilibrium prior to venting, (i.e., not met the Scenario 1 DAC) the drum must
be classified under Scenario 3.  Table 3 contains the Scenario 2 DAC matrix.

To evaluate the development of additional DAC values, generator/storage sites were
asked to identify present and future packaging configurations. This review indicated that
the packaging configurations can be summarized under a number of common
configurations (BWXT 2000). These common configurations were divided into the two
major categories: (1) packaging configurations of containers belonging to summary
categories S3000 (Homogenous solids) and S4000 (Soil/gravel), and (2) packaging
configurations of containers belonging to summary category S5000 (Debris waste).

Table 4 lists the currently identified packaging configurations applicable to Scenario 3
and  identifies the most restrictive configuration for use as the default packaging
configuration when necessary. In addition to the drum packaging configurations,
packaging configurations for the pipe component and standard waste box (SWB) were
evaluated. The pipe component is a metal pipe with a filtered lid that contains waste and
conceptually is similar to a small drum in its configuration. The pipe component is
overpacked in a drum for shipment and disposal. Similarly to other overpacked
containers (e.g., drums inside of a standard waste box), the headspace gas sampling
for pipe components is focused on the headspace of the pipe component, which then
must be conservatively assigned to the overpacked container (in this case the drum).

The VOC transport model computer program was used to generate a matrix of
packaging-specific DAC values for Scenario 3 (Tables 5 and 6).

To obtain the appropriate DAC value of a container, the sampling scenario is identified
and then, for Scenario 3 containers, the actual container packaging configuration is
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assigned to one of the packaging configuration groups. The packaging configuration
group is assigned based on the number of layers of confinement that are in the
container. The number of layers of confinement can be determined as part of the AK
requirements (i.e., supplemental information includes packaging logs). Packaging logs
at the generator/storage sites typically contain information on the types of packaging
and layers of confinement used. In addition the number of layers of confinement are
included as part of the testing batch report for radiography and visual examination as
specified in  Permit Attachment B3, Table B3-11: Testing Batch Data Report Contents.

In addition to these requirements, the proposed permit modification includes
requirements for the packaging configuration to be documented as part of the
headspace gas sampling data and subsequently be evaluated during reconciliation with
the data quality objectives to ensure that an appropriate DAC was used.  However, if a
specific packaging configuration cannot be assigned based on the data collected during
characterization and confirmation, a conservative default Table 4 packaging
configuration of 3 for drums and 6 for SWBs must be assigned provided the drums and
SWBs do not contain pipe component packaging. If pipe components are present as
packaging in the drums or SWBs, the pipe components must be sampled following the
requirements for packaging configuration 4.  

The DAC for the container is then located on the applicable matrix by looking up the
entry that corresponds to the appropriate summary category group, bounding packaging
configuration, filter diffusivity, and rigid drum liner hole size of the container being
evaluated. If a the filter diffusivity and/or the rigid drum liner hole size fall between two
values on the tables, the value that results in the longer (i.e., more conservative) DAC
must be used.

The permit currently implies that if a container has met the DAC in an unvented
condition and the headspace gas sample is not taken at the time of venting, the venting
date starts the clock for meeting the DAC. This implication comes from the reference to
unvented rigid containers greater than 4 liters which can be interpreted to mean that the
reference to unvented sealed rigid containers greater than 4 liters includes the drum
liner. This is not the case.  Lockheed (1995) and BWXT (2000) both indicate that if the
drum has met the Scenario 1 DAC in an unvented condition, a specific waiting period
equal to the appropriate Scenario 2 DAC is needed for re-equilibration of the headspace
gas after venting the drum liner if a sample is not taken at the time of venting. This
contradicts the implication in the permit that because the rigid liner is greater than 4
liters and is sealed, the Scenario 3 DAC must be met. Therefore, the language in this
permit modification relative to sampling Scenario 2 revises the permit to clarify this point
and emphasizes that if sampling through a rigid container (including the rigid liner)
occurs, a representative sample must be taken by ensuring that the sampling device
forms an airtight seal with the rigid liner.

If additional packaging configurations are identified at a later date, CBFO will submit
modifications to specify appropriate DAC based on the methodology in the BWXT
(2000) report. Sites are being encouraged to use packaging configurations that have a
DAC established whenever possible.

References
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Table 2. Scenario 1 DAC Matrix

Summary Category Group DAC (days)

S3000/S4000 127

S5000 53

Table 3. Scenario 2 DAC Matrix

Summary Category Group
S3000/S4000

Summary Category Group
S5000

Filter H2 Diffusivity a Liner Lid Opening Diameter (in) Liner Lid Opening Diameter (in) b

(mol/s/mol fraction) 0.30 0.375 0.75 1.0 0.30 0.375 0.75 1.0
1.9 x 10-6 36 30 23 22 29 22 13 12
3.7 x 10-6 30 25 19 18 25 20 12 11
3.7 x 10-5 13 11 11 11 7 6 6 4

a The documented filter H2 diffusivity must be greater than or equal to the listed value to use the
DAC for the listed filter H2 diffusivity (e.g., a container with a filter H2 diffusivity of 4.2 x 10-6 must
use a DAC for a filter with a 3.7 x 10-6 filter H2 diffusivity).

b The documented liner lid opening diameter must be greater than or equal to the listed value to
use the DAC for the listed liner lid opening diameter (e.g., a container with a liner lid opening of
0.5 in must use a DAC for a liner lid opening of 0.375 in.)
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Table 4
Scenario 3 Packaging Configurations

Packaging Configuration Group Covered S3000/S4000
Packaging Configurations

Covered S5000
Packaging Configurations

Packaging Configuration 1, drums a • No layers of confinement,
filtered inner lid

• No inner bags, no liner
bags (bounding case)

• No layers of confinement,
filtered inner lid

• No inner bags, no liner
bags (bounding case)

Packaging Configuration 2, drums a • 1 inner bag
• 1 filtered inner bag
• 1 liner bag (bounding case)
• 1 filtered liner bag

• 1 inner bag
• 1 filtered inner bag
• 1 liner bag
• 1 filtered liner bag
• 1 inner bag, 1 liner bag
• 1 filtered inner bag, 1

filtered liner bag
• 2 inner bags
• 2 filtered inner bags
• 2 inner bags, 1 liner bag
• 2 filtered inner bags, 1

filtered liner bag
• 3 inner bags
• 3 filtered inner bags
• 3 filtered inner bags, 1

filtered liner bag
• 3 inner bags, 1 liner bag

(bounding case)

Packaging Configuration 3, drums a • 1 inner bag, 1 liner bag
• 1 filtered inner bag, 1

filtered liner bag
• 2 inner bags
• 2 filtered inner bags
• 2 liner bags (bounding

case)
• 2 filtered liner bags

• 2 liner bags
• 2 filtered liner bags
• 1 inner bag, 2 liner bags
• 1 filtered inner bag, 2

filtered liner bags
• 2 inner bags, 2 liner bags
• 2 filtered inner bags, 2

filtered liner bags
• 3 filtered inner bags, 2

filtered liner bags
• 4 inner bags
• 3 inner bags, 2 liner bags 
• 4 inner bags, 2 liner bags

(bounding case)
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Packaging Configuration 4, pipe
components

• No layers of confinement
inside a pipe component

• 1 filtered inner bag, 1
filtered metal can inside a
pipe component

• 2 inner bags inside a pipe
component

• 2 filtered inner bags inside
a pipe component

• 2 filtered inner bags, 1
filtered metal can inside a
pipe component

• 2 inner bags, 1 filtered
metal can inside a pipe
component (bounding
case)

• No layers of confinement
inside a pipe component

• 1 filtered inner bag, 1
filtered metal can inside a
pipe component

• 2 inner bags inside a pipe
component

• 2 filtered inner bags inside
a pipe component

• 2 filtered inner bags, 1
filtered metal can inside a
pipe component

• 2 inner bags, 1 filtered
metal can inside a pipe
component (bounding
case)

Packaging Configuration 5,
Standard Waste Box a

• No layers of confinement
• 1 SWB liner bag (bounding

case)

• No layers of confinement
• 1 SWB liner bag (bounding

case)

Packaging Configuration 6,
Standard Waste Box a

• any combination of inner
and/or liner bags that is
less than or equal to 6

• 5 inner bags, 1 SWB liner
bag (bounding case)

• any combination of inner
and/or liner bags that is
less than or equal to 6

• 5 inner bags, 1 SWB liner
bag (bounding case)

a If a specific packaging configuration cannot be assigned based on the data collected during
characterization and confirmation, a conservative default packaging configuration of 3 for drums and
6 for SWBs must be assigned provided the drums and SWBs do not contain pipe component
packaging. If pipe components are present as packaging in the drums or SWBs, the pipe components
must be sampled following the requirements for packaging configuration 4.
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Table 5
Scenario 3 Drum Age Criteria (in days) Matrix for S3000 and S4000 Waste 

by Packaging Configuration Group

Packaging Configuration 1

Filter H2 Diffusivity a

(mol/s/mol fraction)

Liner Lid Opening Diameter b

No
Liner
Lid No Liner

0.3-inch
Diameter

Hole

0.375-
inch

Diameter
Hole

0.75-inch
Diameter

Hole

1-inch
Diameter

Hole

1.9 x 10-6 131 95 37 24 4 4

3.7 x 10-6 111 85 36 24 4 4

3.7 x 10-5 28 28 23 19 4 4

Packaging Configuration 2

Filter H2 Diffusivity a

(mol/s/mol fraction)

Liner Lid Opening Diameter b

No
Liner
Lid No Liner

0.3-inch
Diameter

Hole

0.375-
inch

Diameter
Hole

0.75-inch
Diameter

Hole

1-inch
Diameter

Hole

1.9 x 10-6 213 175 108 92 56 18

3.7 x 10-6 188 161 105 90 56 17

3.7 x 10-5 80 80 75 71 49 10

Packaging Configuration 3

Filter H2 Diffusivity a

(mol/s/mol fraction)

Liner Lid Opening Diameter b

No
Liner
Lid No Liner

0.3-inch
Diameter

Hole

0.375-
inch

Diameter
Hole

0.75-inch
Diameter

Hole

1-inch
Diameter

Hole

1.9 x 10-6 283 243 171 154 107 34

3.7 x 10-6 253 225 166 151 106 31

3.7 x 10-5 121 121 115 110 84 13
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Packaging Configuration 4

Filter H2 Diffusivity a

(mol/s/mol fraction) Headspace Sample Taken Inside Pipe Component

> 1.9 x 10-6 152

Packaging Configuration 5

Filter H2 Diffusivity a, c

(mol/s/mol fraction) Headspace Sample Taken Inside SWB

> 7.4 x 10-6 15

Packaging Configuration 6

Filter H2 Diffusivity a, c

(mol/s/mol fraction) Headspace Sample Taken Inside SWB

> 7.4 x 10-6 56

a The documented filter H2 diffusivity must be greater than or equal to the listed value to use the DAC
for the listed filter H2 diffusivity (e.g., a container with a filter H2 diffusivity of 4.2 x 10-6 must use a DAC
for a filter with a 3.7 x 10-6 filter H2 diffusivity).

b The documented liner lid opening diameter must be greater than or equal to the listed value to use the
DAC for the listed liner lid opening diameter (e.g., a container with a liner lid opening of 0.5 in must
use a DAC for a liner lid opening of 0.375 in.)

c The filter H2 diffusivity for SWBs is the sum of the diffusivities for all of the filters on the SWB because
an SWB has more than 1 filter.
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Table 6
Scenario 3 Drum Age Criteria (in days) Matrix for S5000 Waste

by Packaging Configuration Group

Packaging Configuration 1

Filter H2 Diffusivity a

(mol/s/mol fraction)

Liner Lid Opening Diameter b

No
Liner
Lid No Liner

0.3-inch
Diameter

Hole

0.375-
inch

Diameter
Hole

0.75-inch
Diameter

Hole

1-inch
Diameter

Hole

1.9 x 10-6 131 95 37 24 4 4

3.7 x 10-6 111 85 36 24 4 4

3.7 x 10-5 28 28 23 19 4 4

Packaging Configuration 2

Filter H2 Diffusivity a

(mol/s/mol fraction)

Liner Lid Opening Diameter b

No
Liner
Lid No Liner

0.3-inch
Diameter

Hole

0.375-
inch

Diameter
Hole

0.75-inch
Diameter

Hole

1-inch
Diameter

Hole

1.9 x 10-6 175 138 75 60 30 11

3.7 x 10-6 152 126 73 59 30 11

3.7 x 10-5 58 57 52 47 28 8

Packaging Configuration 3

Filter H2 Diffusivity a

(mol/s/mol fraction)

Liner Lid Opening Diameter b

No
Liner
Lid No Liner

0.3-inch
Diameter

Hole

0.375-
inch

Diameter
Hole

0.75-inch
Diameter

Hole

1-inch
Diameter

Hole

1.9 x 10-6 197 161 96 80 46 16

3.7 x 10-6 175 148c 93 79 46 16

3.7 x 10-5 72 72 67 62 42 10
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Packaging Configuration 4

Filter H2 Diffusivity
(mol/s/mol fraction) Headspace Sample Taken Inside Pipe Component

> 1.9 x 10-6 152

Packaging Configuration 5

Filter H2 Diffusivity a, d

(mol/s/mol fraction) Headspace Sample Taken Inside SWB

> 7.4 x 10-6 15

Packaging Configuration 6

Filter H2 Diffusivity a, d

(mol/s/mol fraction) Headspace Sample Taken Inside SWB

> 7.4 x 10-6 56

a The documented filter H2 diffusivity must be greater than or equal to the listed value to use the DAC
for the listed filter H2 diffusivity (e.g., a container with a filter H2 diffusivity of 4.2 x 10-6 must use a DAC
for a filter with a 3.7 x 10-6 filter H2 diffusivity).

b The documented liner lid opening diameter must be greater than or equal to the listed value to use the
DAC for the listed liner lid opening diameter (e.g., a container with a liner lid opening of 0.5 in must
use a DAC for a liner lid opening of 0.375 in.)

c A DAC of 142 days can be used for this case provided the packaging configuration does not exceed a
total of 5 layers of confinement.

d
The filter H2 diffusivity for SWBs is the sum of the diffusivities for all of the filters on the SWBS
because an SWBS has more than 1 filter.
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Revised Permit Text:

a. 1.  B-3c Radiography and Visual Examination

Radiography is a nondestructive qualitative and quantitative technique that involves X-ray
scanning of waste containers to identify and verify waste container contents. Visual examination
(VE) constitutes opening a container and physically examining its contents. Radiography and/or
visual examination will be used to examine every waste container to verify its physical form and
may be used in conjunction with acceptable knowledge to determine and/or verify an
appropriate packaging configuration for specifying the container-specific drum age criterion
(DAC). These techniques can detect liquid wastes and containerized gases, which are
prohibited for WIPP disposal.  The prohibition of liquids and containerized gases prevents the
shipment of corrosive, ignitable, or reactive wastes. Radiography and/or VE will also be able to
confirm that the physical form of the waste matches its waste stream description (i.e.
Homogeneous Solids, Soil/Gravel, or Debris Waste [including uncategorized metals]). If the
physical form does not match the waste stream description, the waste will be designated as
another waste stream and assigned the preliminary hazardous waste codes associated with
that new waste stream assignment. That is, if radiography and/or VE indicates that the waste
does not match the waste stream description arrived at by acceptable knowledge
characterization, a non-conformance report will be completed and the inconsistency will be
resolved as specified in Permit Attachment B4. The proper waste stream assignment will be
determined (including preparation of a new Waste Stream Profile Form), the correct hazardous
waste codes will be assigned, and the resolution will be documented. Refer to Permit
Attachment B4 for a discussion of acceptable knowledge and its confirmation process.
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a. 2.  Attachment B, Table B-8
TABLE B-8

WIPP WASTE INFORMATION SYSTEM DATA FIELDSa

Characterization Module Data Fields b

Container ID c

Generator EPA ID
Generator Address
Generator Name
Generator Contact
Hazardous Code 
Headspace Gas Sample Date
Headspace Gas Analysis Date
Layers of Packaging (i.e., confinement)
Drum Liner Hole Size
Headspace Gas Analyte d

Headspace Gas Concentration d

Headspace Gas Char. Method d

Total VOC Char. Method d

Total Metals Char. Method d

Total Semi-VOC Char. Method d

Item Description Code
Haz. Manifest Number
NDE Complete e

PCB Concentration

Total VOC Sample Date
Total VOC Analysis Date
Total VOC Analyte Name d

Total VOC Analyte Concentration d

Total Metal Sample Date
Total Metal Analysis Date
Total Metal Analyte Name d

Total Metal Analyte Concentration d

Semi-VOC Sample Date
Semi-VOC Analysis Date
Semi-VOC Analyte Name d

Semi-VOC Concentration d

Transporter EPA ID
Transporter Name
Visual Exam Container e

Waste Material Parameter d

Waste Material Weight d

Waste Matrix Code
Waste Matrix Code Group
Waste Stream Profile Number

Certification Module Data Fields

Container ID c

Container type
Container Weight
Contact Dose Rate
Container Certification date
Container Closure Date

Handling Code

Transportation Data Module

TRUPACT Number
Assembly Numberf

Container IDs c,d

ICV Closure Date

Ship Date
Receive Date

Disposal Module Data

Container ID c

Disposal Date
Disposal Location

a This is not a complete list of the WWIS data fields.

b Some of the fields required for characterization are also required for certification and/or transportation. 

c Container ID is the main relational field in the WWIS Database.

d This is a multiple occurring field for each analyte, nuclide, etc.

e These are logical fields requiring only a yes/no.

f Required for 7-Packs of 55 gal drums to tie all of the drums in that assembly together. This facilitates the
identification of waste containers in a shipment without need to breakup the assembly.

b. 1.  Attachment B1

List of Tables
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Table Title

B1-1 Gas Sample Containers and Holding Times
B1-2 Summary of Drum Field QC Headspace Sample Frequencies
B1-3 Summary of Sampling Quality Control Sample Acceptance Criteria
B1-4 Sampling Handling Requirements for Homogeneous Solids and

Soil/Gravel
B1-5 Headspace Gas Drum Age Criteria Sampling Scenarios
B1-6 Scenario 1 Drum Age Criteria (In Days) Matrix
B1-7 Scenario 2 Drum Age Criteria (In Days) Matrix
B1-8 Scenario 3 Packaging Configurations
B1-9 Scenario 3 Drum Age Criteria (In Days) Matrix for S5000 Waste By

Packaging Configuration Group
B1-10 Scenario 3 Drum Age Criteria (In Days) Matrix for S3000 and S4000

Waste By Packaging Configuration Group

b. 2.  Attachment B1-1a

The Permittees shall require all headspace gas sampling be performed in an appropriate
radiation containment area on waste containers that are in compliance with the container
equilibrium requirements (i.e. 72 hours at 18 degrees C or higher). 

Summary Category S5000

All waste containers or randomly selected containers from waste streams that
meet the conditions for reduced headspace gas sampling listed in Section
B-3a(1) designated as summary category S5000 (Debris waste) shall be
categorized under one of the sampling scenarios shown in Table B1-5. If the
container is categorized under Scenario 1, the applicable drum age criteria
(DAC) from Table B1-6 must be met prior to headspace gas sampling. If the
container is categorized under Scenario 2, the applicable Scenario 1 DAC from
Table B1-6 must be met prior to venting the container and then the applicable
Scenario 2 DAC from Table B1-7 must be met after venting the container.  The
DAC for Scenario 2 containers that contain filters or liner vent holes other than
those listed in Table B1-7 shall be determined using footnotes “a” and “b” in
Table B1-7. Containers that have not met the Scenario 1 DAC at the time of
venting must be categorized under Scenario 3. Containers categorized under
Scenario 3 must be placed into one of the packaging configuration groups listed
in Table B1-8. If a specific packaging configuration cannot be assigned based
on the data collected during characterization and confirmation, a conservative
default packaging configuration of 3 for drums and 6 for SWBs must be
assigned provided the drums and SWBs do not contain pipe component
packaging. If a container is designated as packaging configuration group 4 (i.e.,
a pipe component), the headspace gas sample must be taken from the pipe
component headspace.  The DAC for Scenario 3 containers that contain filters
or liner vent holes other than those listed in Table B1-9 shall be determined
using footnotes “a” and “b” in Table B1-9. Each of the Scenario 3 containers
shall be sampled for headspace gas after waiting the DAC in Table B1-9 based
on its packaging configuration (note: packaging configurations 4, 5, and 6 are
not summary category group dependent) a minimum of 142 days after
packaging.  

Summary Category S3000/S4000

All waste containers or randomly selected containers from waste streams that
meet the conditions for reduced headspace gas sampling listed in Section
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B-3a(1) designated as summary categories S3000 (Homogenous solids) and
S4000 (Soil/gravel) shall be categorized under one of the sampling scenarios
shown in Table B1-5. If the container is categorized under Scenario 1, the
applicable drum age criteria (DAC) from Table B1-6 must be met prior to
headspace gas sampling. If the container is categorized under Scenario 2, the
applicable Scenario 1 DAC from Table B1-6 must be met prior to venting the
container and then the applicable Scenario 2 DAC from Table B1-7 must be met
after venting the container. The DAC for Scenario 2 containers that contain
filters or liner vent holes other than those listed in Table B1-7 shall be
determined using footnotes “a” and “b” in Table B1-7.Containers that have not
met the Scenario 1 DAC at the time of venting must be categorized under
Scenario 3.  Containers categorized under Scenario 3 must be placed into one
of the packaging configuration groups listed in Table B1-8. If a specific
packaging configuration cannot be assigned based on the data collected during
characterization and confirmation, a conservative default packaging
configuration of 3 for drums and 6 for SWBs must be assigned provided the
drums and SWBs do not contain pipe component packaging. If a container is
designated as packaging configuration group 4 (i.e., a pipe component), the
headspace gas sample must be taken from the pipe component headspace. 
The DAC for Scenario 3 containers that contain filters or liner vent holes other
than those listed in Table B1-10 shall be determined using footnotes “a” and “b”
in Table B1-10. Each of the Scenario 3 containers shall be sampled after waiting
the DAC in Table B1-10 based on its packaging configuration (note: packaging
configurations 4, 5, and 6 are not summary category group dependent) a
minimum of 225 days after packaging. 

The determination of packaging configuration consists of identifying the number of confinment
layers and the identification of rigid liners when present.  Generator/storage sites are to use
acceptable knowledge (procedural controls, etc.) as specified in Permit Attachment B4 and may
use radiography and/or visual examination as specified in Permit Attachment B1 to make the
determination of the appropriate sampling scenario and packaging configuration.  These This
drum age criteria are is to ensure that the drum container contents have reached 90 percent of
steady state concentration within each layer of confinement (Lockheed, 1995, BWXT 2000).
The following information must be reported in the headspace gas sampling doucments for all
containers from which a headspace gas sample is collected:

• sampling scenario from Table B1-5 and associated information from Tables B1-
6 and/or Table B1-7; 

• the packaging configuration from Table B1-8 and associated information from
Tables B1-9 or B1-10, 

• the equilibrium time, and 
• the drum age of all containers from which a headspace gas sample is collected

will be documented in headspace gas sampling documents. 

All waste containers with unvented rigid containers greater than 4 liters (exclusive of rigid poly
container liners), except for Waste Material Type II.2 packaged in a metal container, shall be
subject to innermost layer of containment sampling or shall be vented prior to initiating drum
age and equilibrium criteria. When sampling the rigid drum liner under Scenario 1, the sampling
device must form an airtight seal with the rigid poly drum liner to ensure that a representative
sample is collected (using a sampling needle connected to the sampling head to pierce the rigid
drum liner satisfies this requirement). The configuration of the containment area and
remote-handling equipment at each sampling facility are expected to differ. Headspace-gas
samples will be analyzed for the analytes listed in Table B3-2 of Permit Attachment B3.  If
additional packaging configurations are identified, an appropriate  Permit Modification will be
submitted to incorporate the DAC using the methodology in BWXT (2000).
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b. 3.  Attachment B1-1a(1)

This headspace-gas sampling protocol employs a multiport manifold capable of collecting
multiple simultaneous headspace samples for analysis and QC purposes. The manifold can be
used to collect samples in SUMMA® or equivalent canisters or as part of an on-line integrated
sampling/analysis system. The sampling equipment will be leak checked and cleaned prior to
first use and as needed thereafter. The manifold and sample canisters will be evacuated to
0.0039 inches (in.) (0.10 millimeters [mm]) mercury (Hg) prior to sample collection. Cleaned
and evacuated sample canisters will be attached to the evacuated manifold before the manifold
inlet valve is opened. The manifold inlet valve will be attached to a changeable filter connected
to either a side port needle sampling head capable of forming an airtight seal (for penetrating a
carbon-composite filter or rigid poly liner when necessary), or a sampling head with an airtight
seal fitting for sampling through an existing filter vent hole, or a drum punch sampling head
capable of forming an airtight seal (capable of punching through the metal lid of a drum). 

b. 4.  Attachment B1-1a(2)

This headspace-gas sampling protocol employs a canister-sampling system to collect
headspace-gas samples for analysis and QC purposes without the use of the manifold
described above. Rather than attaching sampling heads to a manifold, in this method the
sampling heads are attached directly to an evacuated sample canister as shown in Figure
B1-3.

Canisters shall be evacuated to 0.0039 in. (0.10 mm) Hg prior to use and attached to a
changeable filter connected to the appropriate sampling head. The sampling head(s) must be
capable of punching through the metal lid of the drums and/or the rigid poly liner when
necessary, a sampling head with providing an air thight airtight seal for when sampling through
the existing filter vent hole or penetrating a carbon-composite filter to obtain the drum
headspace samples. Field duplicates must be collected at the same time, in the same manner,
and using the same type of sampling apparatus as used for headspace-gas sample collection.
Field blanks shall be samples of room air collected in the immediate vicinity of the waste-drum
sampling area prior to removal of the drum lid. Equipment blanks and field-reference standards
must be collected using a purge assembly equivalent to the standard side of the manifold
described above. These samples shall be collected from the needle tip through the same
components (e.g., needle and filter) that the headspace-gas samples pass through.

The sample canisters, associated sampling heads, and the headspace-sample volume
requirements ensure that a representative sample is collected. When an estimate of the
available headspace-gas volume of the waste container can be made, less than 10 percent of
that volume should be withdrawn. A determination of the sampling head internal volume shall
be made and documented. The total volume of headspace gases collected during each
headspace gas sampling operation can be determined by adding the volume of the sample
canister(s) attached to the sampling head to the internal volume of the sampling head. Every
effort shall be made to minimize the internal volume of sampling heads.

Each sample canister used with the direct canister method shall have a pressure/vacuum
gauge capable of indicating leaks and sample collection volumes. Canister gauges are
intended to be gross leak-detection devices not vacuum-certification devices. If a canister
pressure/vacuum gauge indicates an unexpected pressure change, determination of whether
the change is a result of ambient temperature and pressure differences or a canister leak shall
be made. This gauge shall be helium-leak tested to 1.5 x 10-7 standard cc/s, have all stainless
steel construction, and be capable of tolerating temperatures to 125EC.

The SUMMA® or equivalent sample canisters as specified in EPA’s Compendium Method TO-
14 (EPA 1988) shall be used when sampling each drum. These heads shall form a leak-tight
connection with the canister and allow sampling through the drum-lid carbon-composite filter, or
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through the drum lid itself and/or rigid poly liner when necessary (by punching, or using an
airtight seal fitting to collect a sample through the existing filter vent hole, or using a hollow side
port needle).   Figure B1-3 illustrates the direct canister-sampling equipment.

b. 5.  Attachment B1-1a(3)

A sample of the headspace gas directly under the drum container lid, pipe overpack filter vent
hole, or rigid liner shall be collected. from within the drum   Two Five methods, sampling
through the carbon filter, and sampling through the drum lid, sampling through the pipe
overpack filter vent hole, sampling through the rigid liner, and sampling with an airtight fitting in
the existing container vent hole have been developed for collecting a representative sample.
The chosen sampling method shall preserve the integrity of the drum to contain radionuclides
(e.g., replace the damaged filter, seal the punched drum lid).

b. 6.  Attachment B1-1a(3)(i)

C The lid of the drum's 90-mil rigid poly liner shall contain a hole for venting to the drum
headspace. A representative sample cannot be collected from the drum headspace until the
90-mil rigid poly-liner has been vented. to the drum If the DAC for Scenario 1 is met, a sample
may be collected from inside the 90-mil rigid poly liner. If the sample is collected by removing
the drum lid, the sampling device shall form an airtight seal with the rigid poly liner to prevent
the intrusion of outside air into the sample  (using a sampling needle connected to the sampling
head to pierce the rigid drum liner satisfies this requirement).  If headspace-gas samples are
collected from the drum headspace prior to venting the 90-mil rigid poly liner, the sample is not
acceptable and a nonconformance report shall be prepared, submitted, and resolved.
Nonconformance procedures are outlined in Permit Attachment B3.

b. 7.  Attachment B1-1a(3)(ii)

C The lid of the drum's 90-mil rigid poly liner shall contain a hole for venting to the drum
headspace. A representative sample cannot be collected from the drum headspace until the
90-mil rigid poly-liner has been vented. to the drum If the DAC for Scenario 1 is met, a sample
may be collected from inside the 90-mil rigid poly liner drum liner. If headspace-gas samples
are collected from the drum headspace prior to venting the 90-mil rigid poly liner, the sample is
not acceptable and a nonconformance report shall be prepared, submitted, and resolved.
Nonconformance procedures are outlined in Permit Attachment B3.

b. 8.  Attachment B1-1a(3)(iii)

C The lid of the drum's 90-mil rigid poly liner shall contain a hole for venting to the container
headspace. A representative sample cannot be collected from the container headspace until
the 90-mil rigid poly-liner has been vented. to the container If the DAC for Scenario 1 is met, a
sample may be collected from inside the 90-mil rigid poly liner. If headspace-gas samples are
collected from the container headspace prior to venting the 90-mil rigid poly liner, the sample is
not acceptable and a nonconformance report shall be prepared, submitted, and resolved.
Nonconformance procedures are outlined in Permit Attachment B3. Note, as an option, the
same gas-tight seal airtight fitting sampling apparatus may include a needle to penetrate the
90-mil rigid poly rigid liner.

b. 9.  Attachment B1-1c(5)

To prevent cross contamination, the needle, or airtight seal fitting, adapters, and filter of the
sampling heads shall be cleaned in accordance with the cleaning procedures described in
EPA’s Compendium Method TO-14 (EPA 1988). After sample collection, a sampling head shall
be disposed of or cleaned in accordance with EPA’s Compendium Method TO-14 (EPA 1988),
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prior to reuse. As a further QC measure, the needle, or airtight seal fitting and filter, after
cleaning, should be purged with zero air, nitrogen, or helium and capped for storage to prevent
sample contamination by VOCs potentially present in ambient air.

b. 10  Attachment B1-6

BWXT, 2000, Determination of Drum Age Criteria and Prediction Factors Based on Packaging
Configurations, INEEL/EXT-2000-01207, October 2000, Liekhus, K.J., S.M. Djordjevic, M.
Devarakonda, and M.J. Connolly, Idaho National Engineering and Environmental Laboratory,
Idaho Falls, Idaho.

b. 11.  Attachment B1, Table B1-5

TABLE B1-5

HEADSPACE GAS DRUM AGE CRITERIA SAMPLING SCENARIOS

Scenario Description

1 A.   Unvented drums without rigid poly liners are sampled at the time venting through
the drum lid
B1.  Unvented drums with unvented rigid poly liners are sampled through the rigid liner
B2.  Vented drums with unvented rigid poly liners are sampled through the rigid liner
C.   Unvented drums with vented rigid poly liners are sampled through the drum lid

2 Drums that have been packaged for a specified period of time sufficient to achieve
equilibrium conditions (i.e., met the DAC for Scenario 1 drums) and then are vented, but
not sampled at the time of venting.

3 Containers (i.e., drums, SWBs, and pipe components) that are initially packaged in a
vented condition and sampled in the container headspace.

b. 12. Attachment B1, Table B1-6

TABLE B1-6

SCENARIO 1 DRUM AGE CRITERIA (in days) MATRIX

Summary Category Group DAC (days)

S3000/S4000 127

S5000 53

b. 13.  Attachment B1, Table B1-7

TABLE B1-7

SCENARIO 2 DRUM AGE CRITERIA (in days) MATRIX
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Summary Category Group
S3000/S4000

Summary Category Group S5000

Filter H2 Diffusivity a Liner Lid Opening Diameter (in) b Liner Lid Opening Diameter (in) b

(mol/s/mod fraction) 0.30 0.375 0.75 1.0 0.30 0.375 0.75 1.0

1.9 x 10-6 36 30 23 22 29 22 13 12
3.7 x 10-6 30 25 19 18 25 20 12 11

3.7 x 10-5 13 11 11 11 7 6 6 4
a The documented filter H2 diffusivity must be greater than or equal to the listed value to use the DAC

for the listed filter H2 diffusivity (e.g., a container with a filter H2 diffusivity of 4.2 x 10-6 must use a DAC
for a filter with a 3.7 x 10-6 filter H2 diffusivity).

b The documented liner lid opening diameter must be greater than or equal to the listed value to use the
DAC for the listed liner lid opening diameter (e.g., a container with a liner lid opening of 0.5 in must
use a DAC for a liner lid opening of 0.375 in.)

b. 14.  Attachment B1, Table B1-8

TABLE B1-8

SCENARIO 3 PACKAGING CONFIGURATIONS

Packaging Configuration Group Covered S3000/S4000
Packaging

Configurations

Covered S5000
Packaging

Configurations

Packaging Configuration 1, drums a • No layers of
confinement, filtered
inner lid

• No inner bags, no
liner bags (bounding
case)

• No layers of
confinement, filtered
inner lid

• No inner bags, no
liner bags (bounding
case)
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Packaging Configuration 2, drums a • 1 inner bag

• 1 filtered inner bag

• 1 liner bag
(bounding case)

• 1 filtered liner bag

• 1 inner bag

• 1 filtered inner bag

• 1 liner bag

• 1 filtered liner bag

• 1 inner bag, 1 liner
bag

• 1 filtered inner bag,
1 filtered liner bag

• 2 inner bags

• 2 filtered inner bags

• 2 inner bags, 1 liner
bag

• 2 filtered inner bags,
1 filtered liner bag

• 3 inner bags

• 3 filtered inner bags

• 3 filtered inner bags,
1 filtered liner bag

• 3 inner bags, 1 liner
bag (bounding case)

Packaging Configuration 3, drums a • 1 inner bag, 1 liner
bag

• 1 filtered inner bag,
1 filtered liner bag

• 2 inner bags

• 2 filtered inner bags

• 2 liner bags
(bounding case)

• 2 filtered liner bags

• 2 liner bags

• 2 filtered liner bags

• 1 inner bag, 2 liner
bags

• 1 filtered inner bag,
2 filtered liner bags

• 2 inner bags, 2 liner
bags

• 2 filtered inner bags,
2 filtered liner bags

• 3 filtered inner bags,
2 filtered liner bags

• 4 inner bags

• 3 inner bags, 2 liner
bags 

• 4 inner bags, 2 liner
bags (bounding
case)
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Packaging Configuration 4, pipe components • No layers of
confinement inside a
pipe component

• 1 filtered inner bag,
1 filtered metal can
inside a pipe
component

• 2 inner bags inside
a pipe component

• 2 filtered inner bags
inside a pipe
component

• 2 filtered inner bags,
1 filtered metal can
inside a pipe
component

• 2 inner bags, 1
filtered metal can
inside a pipe
component
(bounding case)

• No layers of
confinement inside a
pipe component

• 1 filtered inner bag,
1 filtered metal can
inside a pipe
component

• 2 inner bags inside
a pipe component

• 2 filtered inner bags
inside a pipe
component

• 2 filtered inner bags,
1 filtered metal can
inside a pipe
component

• 2 inner bags, 1
filtered metal can
inside a pipe
component
(bounding case)

Packaging Configuration 5, Standard Waste Box
a

• No layers of
confinement

• 1 SWB liner bag
(bounding case)

• No layers of
confinement

• 1 SWB liner bag
(bounding case)

Packaging Configuration 6, Standard Waste Box
a

• any combination of
inner and/or liner
bags that is less
than or equal to 6

• 5 inner bags, 1 SWB
liner bag (bounding
case)

• any combination of
inner and/or liner
bags that is less
than or equal to 6

• 5 inner bags, 1 SWB
liner bag (bounding
case)

a If a specific packaging configuration cannot be assigned based on the data collected during
characterization and confirmation, a conservative default packaging configuration of 3 for drums and
6 for SWBs must be assigned provided the drums and SWBs do not contain pipe component
packaging. If pipe components are present as packaging in the drums or SWBs, the pipe components
must be sampled following the requirements for packaging configuration 4.
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b. 15.  Attachment B1, Table B1-9

TABLE B1-9

SCENARIO 3 DRUM AGE CRITERIA (in days) MATRIX FOR S5000 WASTE

BY PACKAGING CONFIGURATION GROUP

Packaging Configuration 1

Filter H2 Diffusivity a

(mol/s/mol fraction)

Liner Lid Opening Diameter b

No
Liner
Lid No Liner

0.3-inch
Diameter

Hole

0.375-
inch

Diameter
Hole

0.75-inch
Diameter

Hole

1-inch
Diameter

Hole

1.9 x 10-6 131 95 37 24 4 4

3.7 x 10-6 111 85 36 24 4 4

3.7 x 10-5 28 28 23 19 4 4

Packaging Configuration 2

Filter H2 Diffusivity a

(mol/s/mol fraction)

Liner Lid Opening Diameter b

No
Liner
Lid No Liner

0.3-inch
Diameter

Hole

0.375-
inch

Diameter
Hole

0.75-inch
Diameter

Hole

1-inch
Diameter

Hole

1.9 x 10-6 175 138 75 60 30 11

3.7 x 10-6 152 126 73 59 30 11

3.7 x 10-5 58 57 52 47 28 8

Packaging Configuration 3

Filter H2 Diffusivity a

(mol/s/mol fraction)

Liner Lid Opening Diameter b

No
Liner
Lid No Liner

0.3-inch
Diameter

Hole

0.375-
inch

Diameter
Hole

0.75-inch
Diameter

Hole

1-inch
Diameter

Hole

1.9 x 10-6 197 161 96 80 46 16

3.7 x 10-6 175 148 c 93 79 46 16

3.7 x 10-5 72 72 67 62 42 10
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Packaging Configuration 4

Filter H2 Diffusivity a

(mol/s/mol fraction) Headspace Sample Taken Inside Pipe Component

> 1.9 x 10-6 152

Packaging Configuration 5

Filter H2 Diffusivity a, d

(mol/s/mol fraction) Headspace Sample Taken Inside SWB

> 7.4 x 10-6 15

Packaging Configuration 6

Filter H2 Diffusivity a, d

(mol/s/mol fraction) Headspace Sample Taken Inside SWB

> 7.4 x 10-6 56

a The documented filter H2 diffusivity must be greater than or equal to the listed value to use the DAC
for the listed filter H2 diffusivity (e.g., a container with a filter H2 diffusivity of 4.2 x 10-6 must use a DAC
for a filter with a 3.7 x 10-6 filter H2 diffusivity).

b The documented liner lid opening diameter must be greater than or equal to the listed value to use the
DAC for the listed liner lid opening diameter (e.g., a container with a liner lid opening of 0.5 in must
use a DAC for a liner lid opening of 0.375 in.)

c A DAC of 142 days can be used for this case provided the packaging configuration does not exceed a
total of 5 layers of confinement.

d
The filter H2 diffusivity for SWBs is the sum of the diffusivities for all of the filters on the SWBS
because an SWBS has more than 1 filter.
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b. 16.  Attachment B1, Table B1-10

TABLE B1-10

SCENARIO 3 DRUM AGE CRITERIA (in days) MATRIX FOR S3000 AND S4000 WASTE 

BY PACKAGING CONFIGURATION GROUP

Packaging Configuration 1

Filter H2 Diffusivity a

(mol/s/mol fraction)

Liner Lid Opening Diameter b

No Lid No Liner

0.3-inch
Diameter

Hole

0.375-
inch

Diameter
Hole

0.75-inch
Diameter

Hole

1-inch
Diameter

Hole

1.9 x 10-6 131 95 37 24 4 4

3.7 x 10-6 111 85 36 24 4 4

3.7 x 10-5 28 28 23 19 4 4

Packaging Configuration 2

Filter H2 Diffusivity a

(mol/s/mol fraction)

Liner Lid Opening Diameter b

No Lid No Liner

0.3-inch
Diameter

Hole

0.375-
inch

Diameter
Hole

0.75-inch
Diameter

Hole

1-inch
Diameter

Hole

1.9 x 10-6 213 175 108 92 56 18

3.7 x 10-6 188 161 105 90 56 17

3.7 x 10-5 80 80 75 71 49 10

Packaging Configuration 3

Filter H2 Diffusivity a

(mol/s/mol fraction)

Liner Lid Opening Diameter b

No Lid No Liner

0.3-inch
Diameter

Hole

0.375-
inch

Diameter
Hole

0.75-inch
Diameter

Hole

1-inch
Diameter

Hole

1.9 x 10-6 283 243 171 154 107 34

3.7 x 10-6 253 225 166 151 106 31

3.7 x 10-5 121 121 115 110 84 13
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Packaging Configuration 4

Filter H2 Diffusivity a

(mol/s/mol fraction) Headspace Sample Taken Inside Pipe Component

> 1.9 x 10-6 152

Packaging Configuration 5

Filter H2 Diffusivity a, c

(mol/s/mol fraction) Headspace Sample Taken Inside SWBS

> 7.4 x 10-6 15

Packaging Configuration 6

Filter H2 Diffusivity a, c

(mol/s/mol fraction) Headspace Sample Taken Inside SWBS

> 7.4 x 10-6 56

a The documented filter H2 diffusivity must be greater than or equal to the listed value to use the DAC
for the listed filter H2 diffusivity (e.g., a container with a filter H2 diffusivity of 4.2 x 10-6 must use a DAC
for a filter with a 3.7 x 10-6 filter H2 diffusivity).

b The documented liner lid opening diameter must be greater than or equal to the listed value to use the
DAC for the listed liner lid opening diameter (e.g., a container with a liner lid opening of 0.5 in must
use a DAC for a liner lid opening of 0.375 in.)

c
The filter H2 diffusivity for SWBs is the sum of the diffusivities for all of the filters on the SWBS
because an SWBS has more than 1 filter.
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c. 1.  Attachment B3, Section B3-11a

For each waste stream characterized, the Permittees shall require each Site Project Manager to
determine if sufficient data have been collected to determine the following WAP-required waste
parameters:

! Waste matrix code

! Waste material parameter weights

! If each waste container of waste contains TRU radioactive waste

! Mean concentrations, UCL90 for the mean concentrations, standard deviations, and the
number of samples collected for each VOC in the headspace gas of waste containers in
the waste stream (if applicable)

! The potential flammability of TRU waste headspace gases

! Mean concentrations, UCL 90 for the mean concentrations, standard deviations, and
number of samples collected for VOCs, SVOCs, and metals in the waste stream

! Whether the waste stream exhibits a toxicity characteristic (TC) under 40 CFR Part 261,
Subpart C

! Whether the waste stream can be classified as hazardous or nonhazardous at the
90-percent confidence level

! Whether a sufficient number of waste containers have been visually examined (as a QC
check on radiography) to determine with a reasonable level of certainty that the UCL90

for the miscertification rate is less than 14 percent (if applicable)

! Whether an appropriate packaging configuration and Drum Age Criteria (DAC) were
applied and documented in the headspace gas sampling documentation.

! Whether all TICs were appropriately identified and reported in accordance with the
requirements of Section B3-1 prior to submittal of a waste stream profile form for a
waste stream or waste stream lot.

! Whether the overall completeness, comparability, and representativeness QAOs were
met for each of the analytical and testing procedures as specified in Sections B3-2
through B3-9 prior to submittal of a waste stream profile form for a waste stream or
waste stream lot.

!  Whether the PRQLs for all analyses were met prior to submittal of a waste stream
profile form for a waste stream or waste stream lot.
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c. 2.  Attachment B3, Table B3-12

TABLE B3-12
SAMPLING BATCH DATA REPORT CONTENTS

Required Information Headspace Gas Solid Sampling Comment

Cross-reference of sampling
equipment numbers with associated
cleaning batch numbers

O X
As applicable to the equipment used for the sampling.  For disposable equipment, a reference to
the lot and procurement records to support cleanliness is sufficient

Packaging Configuration X If Scenario 3 is used, the packaging configuration used in determining the DAC must be
documented in the headspace gas sampling documentation.

Drum age O

Equilibration time O
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 d. 1.  Attachment B6–Table B6-5

27

Are procedures in place to ensure that all waste containers or randomly selected containers
from waste streams that meet the conditions for reduced headspace gas sampling listed in
Section B-3a(1)(i) and B-3a(1)(ii) will be allowed to equilibrate to sampling room temperature
for 72 hours prior to sampling (18oC or higher) and that the drum ages specified in
accordance with Section B1-1a of 142 days for debris waste and 225 days for homogeneous
(S3000) and soil/gravel (S4000) wastes are met? Are procedures in place to ensure that
packaging configuration, equilibrium time and drum ages are documented? (Section B1-1a)

32

Are procedures, processes, and equipment in place to ensure that the following manifold
sampling procedures are implemented:

A. The sampling equipment is leak checked and cleaned upon first use and as
needed

B. The manifold and sample canisters are evacuated to 0.1 mm Hg prior to sample
collection

C. Cleaned and evacuated sample canisters are attached to the evacuated manifold
before the manifold inlet valve is opened

D. The manifold inlet valve is attached to a changeable filter connected to different
sampling heads that are capable of punching through the metal lid of the drums
with an airtight seal, or penetrating a carbon composite filter with an airtight seal,
penetrating the rigid poly liner with an airtight seal (using a sampling needle
connected to the sampling head to pierce the rigid drum liner satisfies this
requirement), or providing an airtight fitting when sampling through the existing filter
vent hole.

E. Field blanks are collected using samples of room air collected in the sampling area
in the immediate vicinity of the waste container

(Note: field blanks for SUMMA® canisters are collected directly into the canister)

F. Manifold equipped with purge assembly that allows QC samples to be collected
through all sampling components that affect compliance with QAOs

G. The manifold internal volume is calculated and documented in a field logbook

H. The volume of headspace gas collected as calculated by the canister volume and
internal manifold volume is less than 10 percent of the available headspace volume
when a volume estimate is available

(Section B1-1a(1))

37

Are procedures, processes, and equipment in place to ensure that the following operating
conditions are in place for direct canister sampling:

I. Canisters are evacuated to 0.1 mm Hg prior to use and attached to a changeable
filter connected to the sampling head
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J. Sampling heads are capable of punching through the metal lid of the drums with an
airtight seal, or penetrating a carbon composite filter with an airtight seal,
penetrating the rigid poly liner with an airtight seal (using a sampling needle
connected to the sampling head to pierce the rigid drum liner satisfies this
requirement), or providing an airtight fitting when sampling through the existing filter
vent hole.

K. Field duplicates are collected in the same manner and at the same time as the
original sample

L. Field blanks shall be samples of room air collected in the immediate vicinity of the
waste drum sampling area prior to removal of the drum lid

M. Equipment blanks and field reference standards shall be collected using a purge
assembly equivalent to the standard side of the manifold

N. Less than 10 percent of the headspace is withdrawn when a headspace estimate is
available

(Note: The volume withdrawn is the canister volume and the internal volume of the
sampling head)

O. Each sample canister is equipped with a pressure/vacuum gauge capable of
indicating leaks and sample collection volumes. The gauge shall be helium-leak
tested to 1.5 X 10-7 standard cc/s, have all stainless steel construction, and be
capable of tolerating temperatures to 125oC

P. SUMMA® canisters or equivalent are used to collect samples

(Section B1-1a(2))
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